; e3e<d\ 62TdMETHOD AND APPARATUS FOR RECORDI NG AND REPRCDUCI NG VI DEO DATA,
AND | NFORVATI ON STORAGE MEDI UM I N WHI CH VI DEO DATA | S RECORDED BY THE SAME
5 BACKGROUND OF THE | NVENTI ON ' 159159* 1. Field of the Invention The

present invention relates to a nethod of recording and reproduci ng video
data, and mMETHOD AR APPARATUS RORBECORDINGANDRERRORUCINGVIBEOC 0

ndnyper ¢ odoATAr At S EGFAATIGY, STARR R afeafom NWHICH ERraiDATHIS, /co

data and the hypertext data ar RECORDED BYTHE SAME or m of a MPEG
transm ssion (TS) stream A user receives and records an MPEG TS streamin

15 an information storage nedi um and can reproduce the MPEG TS
he/ she nts to see it. FIG 17 is a diagramfor explaining thesmmm mm,”m
prior art. Referring to FIG 17, video data (a) and hypertext data (,ps sare
separately decoded and conpBASKGROUND IFECHEINVENTIONS reproduced as

shown in a conposjtion (c). 20 However, when the video data (a) in the MPEG
TS stream i 3 decb@HObNG lDVeRIPat a (aN) re-encoded in other way is

recorded, the vi it d E(?EMH erly
conposed and di sgﬁgyg%%tgﬁl ngtl?@g?%ﬁc@%ﬁ?é@m&ﬁ&@%l@ﬁﬁ@ &@) 25 To
sol ve the abidee-ditescaridomore patiicalaly, ta ainsethod @b recdrdinig ardergpredacing

i nvention to proyide t ho nd .apparatus for properly reproducing video
dat a andohyﬁ'ggpéiﬁaﬁa yeeaﬁ’%iéjat?he vi deo data has been re-encoded in

di fferent way anpesggtichesttheMblaediAvtor mation storage nediumtherefor. To
achi eve the above object of the invention, in one enbodi nent, there is so

provi ded a met hofidee dataandhiiperex<ata are multiplaxedina wigitad breadoast signalli um
The net hod S { i i P codi ng
t he decodedTeggé%%d%%tgﬁn? tﬁ??y@%gé@%&ﬂ{%%@% ‘%&ﬁ%‘ﬁ%ﬁ%ﬂ%@&e’ﬂ?ﬁgi ng

Vi geo tCI r ansfransmissfoor m)ism_reawlni CA user temeges(rjaﬁcbre“oecus an WEGe‘E&G’treantj ine g
video data into an original state;, an recordi t ener ated vi deo
!t et ore i AR JHRETRGR SRS eckit AR TAGE MPEG, 1S SHEATe e ent
there is prRyisABQyants®s Beditof recording video data in an information
storage nedium The nethod includes the steps of (a) 5 separating the video
data from a bit sFi@ahi isomdiggramdor explainingthgsprablema ofprier arkxt Refartng el

ey o ori of 16 TENI0EY Beral 8} aRBRSeRR difa iBERRS Sontr iR Slictiedadl i i Fo <
be ref erredcompbesd,dtran MREGITS steemdsdﬁoto_mwe@ agdadhewinih@ esmposigomit).
video transforminformati on, the

state; and g@) mul ti Iexin\%the %(ee&gr_ate ) (
1 o re- éfcotioweyeh ¥ ihing Videe da Vpia MaEGdSstream 18dgreded angvideed (e)
recording t ir8l I I byf ' ium In
still anot hgétam(;?r?g?gﬁge?hiég{e?g@ r‘g\;ié%tgrgbg’ %m%eg?% g:l\g%g]({]@gw deo
data i n an hypertercata (&) are agé prapsryraomprseadeantdisplayeddhiingrepradietions ( a)
separating the video data froma bitstreaminto which the video data and 15
hypertext data are multiplexed and decoding the video data; (b) encoding
t he decoded video data in di fSEMMARYF THBEINYENTIONNe;, (c) generating
video transform informati on Wh:;;f iis to be referred to for decodi ng t he

o]

h
video dda into AR SOMEERADOYE:escripag Prekiems: fids ahobiRg:ef tekresen
transformi m‘vepgl&g chgrdv'fdfwgﬂgdogé‘ﬁd QEpQ%ngs ﬁri@gﬁ%@{ %rb&ﬁcﬁrﬁg@{gygrbaiéor age

medi um (e) nu I ng 0 re-enco a and t pertext
dat a, whi chand hypetiextrdgia esen ddhe yigeohdataiastbedrereréniendedbinaliffénrenbway

bitstream ang (f) .recording.the multiplexed bitstreamin a program area of
the "1 nf or maangreatrgpdeaidag hbiatbh Seredi el esBiR " e pr ssent -

i nvention, thereToachlev@ the@bole dbfstt ontHy ifREhtith,Sh ohadaniiEdirgmt, teteidi Ng
vi deo data which has been encoded in 25 dififerent way to original one, and

vi deo t rinsPEMidecha sretned ohregarding i @a@énr@fi@fqrmtiéa siagadeediuiy t he

vi deo data ¢ g t f . i i e

medi um f urt'ﬁﬁ%%ﬁtﬁpﬁg‘éﬂbgﬁ%}% %gﬁsaoﬂeagroggggle tp %3@%}%@8{\%% %é’%’m@% dat a,
hypert ext ddeeodBdyitey adtd modiffernt wayttotdriginal dee; (G tgenesatthgwvidgo am
configuration data necessary . for. reprodycing the so vid data. Preferably,
The video alipaSRIRANBIBRRoAINE g Beaierais & RSodinainan Blebdata it o

mul tipl exed and recorded in a programarea, or the video data, the i 0
data, and the hypertext data are multipl exed and recorded gmmmﬂ‘mﬂ““ﬂmm
program area, and the video transforminformation is recor

navi gati on data area as the program configuration data. *G00002*




More preferably, the video data, the audio data, and the hypertext data are
mul tipl exed and recorded in the programarea in the formof a Myving
Picture s Experts Goup (MPEG transm ssion stream and the video transform
information is recorded in the navigation data area as program map table
(PMT) confi gu ogiginah staté;candh(d) secordingf theagenerateldevidéa ransfoemsnformation

i nformation been enpbedded into a video el enent descriptor as a video
transform d%’é@ﬁ?epf%ﬁnc Yifgo o 1 o transformdescriptor has a

hori zontal T esol  aqithePeibbima, k98 isbiUtle@ndtfiod TP REdortibigAdde

vari ables. There 1s also provided an apparatus for receiving d recording
a_ bi t st r eandlata inrani infasmatiohstoragemagdiumedi The meﬁmchmpmd@sabersmpamfe(a)

decoal ng5t reoratng e Yogh gl ABTS S ARGty TheR B 0B AT veo. da &

in differenpy cFWE)@t@lafH a0d detoding the eRiocdate; {H)eneodindaHe dedodedaideo and
recording video transforminformation which is to be referred to for

decodi ng t hdaig inshifferapbwan e oHgingt Pae ni&) geﬂataélngarrtecatre@ﬁprraumf@r magen

t .
I Bt of er apfHIchg3d b\ rBbrtedfiofbl HoddiRg He HEenEOdEdTH N st Sl Giihal®]
program ar estateygrichiel) nwaltiplexing the generated videdetranisioan infomeatiorgthéhe vi deo

t f f t at . The filt i ncl udes
el 1 fPex B SNEIOAEPO CBIA ARINEIYPEHBY CAPITK S ARSI A BEDRIGudi o
data, hyper X hufiplekedBiStRBRDIARL INoANBRGH %fbrggé?ned'ﬁh‘r‘ﬁ 2s controller

includes a video transforminformation generator for generating and
out putting the vindgidl anather emhodiment tere is povisied & maetherd of egoordiag vided or

i deo. decodtrtrEn RS ERGB AN, . ey rbRREEIES sk o1 o,

a vi deo enceglsarafing thievieo alditar frohhe bitstreamdnio whichdhe a)devndata and ti pl exer
for multipl te);; g)@ e so generated video transforminformati on and t

r e- encodéd sleta ams puliplpred anddeecning é1e videpiataidby eacwlngéraef or
extracts a GoodRfligbo Uafinl difeRPWaRTh!d? d?r{él%b'e“’@% from the

demul ti pl exer, and a generator for neratl on i nformation
cont ai ni ng traesformdnformatien whiohgis tmhefnerfermd tmfolnalseddmg theerldeqdatatlem PMT

havi gat i on- BAEHOKAL 5B feckdBohE ERRPH R Rendu RO I |

one enbodi nRavightien daiasareaf itihe thférmatidrostofdge ﬁr@mﬁuc?mmumpleﬁmgah@ from an
i nfornmati on storacg:-?eq s mediumin which video data whi ch has been encoded in

di ffererf®® wESreberdad ydaa daimand the DyRRItext data figh rﬁwt%b%ﬁnfeﬂum ch shoul d
be referred I ﬁ.%di,

recor ded. T&gétﬁ%}hvgﬂ? I nc 'ﬂg%tsjat ‘éﬁtgsé;%gﬁ%éf'bn? r%'% gg nglga\l'/] ﬁ‘gegét(g
hypert ext dbitstrdamin a progranmaares efthe(ibfjormation rstpragelmﬁdrlumrtsf orm i nfor rratl on

froma navigatio data ar | exi olo a

yper text data.  IAACRYe/o5MY ohlePtiseht bikalth RS it Bividg! e
result of mﬂfémﬁ&t@ﬁ dt8ragemaarinh RicRIil® dideerdata Wificiehas beeR endeded irret hod
of reproducing video data froman information storage nediumin which video

dat a whi2éh Hiferetavayiecerigioalanedandaidan t"ﬁﬁ?fofrﬁ I@fuor@at\@m whiirh sheuldibgeo
transformi dd¥o or decoding the
vi deo dat a fgfglgggtrttb g‘?}l gl ng,hggpgt@&%égtragﬁgﬁag%@%’ g%éét hod i ncl udes the
steps of (a) reaBrefgranyJlthetnfeematlomstmrage nrediurddortiiertinclubee autdexdatdat a,

CbS Hener't | TSR tomelidraytrolhe it 08R0 WbalR datE Sisidyi oBlt L o
and the vi dgf Vidasabe, réridrﬁr@?r’@ﬁ'cBHfrgdr@iloﬁ%tHjhéﬁeédé?y?é?ré bféRRICHRY the

referring to the video transforminfornation; (d) decoding the hypertext
data; arf® (w¥idepidat@di ng t he decoded vi deo data and the decoded hypert ext

data and out putt r I i of the

i nvention, in ongpgﬁt%@{’rrﬁﬁt‘l"({eﬁeé%tgi @'%Sér@?gé% %ﬁ'ﬁéﬁgglr'da{b Q&fgﬁbeprodum ng
video data frformation airbcmumplexedmr@germi mmipmglram ambacdsr thedddealdata, whi ch
has been encoded in different 0 Ori |na deo transform

i nf or mat i onthghfedio gady an WP@%P ¥pd]tg & 8r’“‘df§9'§&?ﬁ@nfjﬁgcvd§9dnél'&?a into an
original state are recorded. The apparatus includes a reader for reading

vi deo data and hypertext data, which have been recorded in the formof a
bitstream froma program area and readi nzg program i nformati on data



30 containing video transforminformation froma navigation data area; a
video transforminformation extractor for extracting the video transform
informati on fromthe programinformation data; and a renultipl exer for

nmul ti pl exing the video data and the hypertext data, which are provided from
t he reader, peogiamberea] drd the video drasistorm infdrorationi ismegordedded rfavigatidme vi deo

transforminformati on , extractor and outputting the result of nultiplexing.
The appar at agtaf%fﬁﬁf?ér}hﬁrﬂfpg'@é@an@ffﬁﬁ@“ﬁ)gptﬁ(er for demul tiplexing the

bi tstream i nt o t R bASRrAL Anadd datty Y A B Bining pRriseager for s

decodi ng the video d ecei ve romthe demultipl'exer referring to the
extract ed vareemultiplexsidoand recosdedhin the;pragtam area it theédfoemdd @evingdPicture

decodi ng _t he_hypert ext received fromthe denul t.ipl exer: and. a bl.ender
For bl endi npXPHES et PR LR B Soh StRAl e e iR Faf SopRicmangh

out putting fshrecoried ih thé naligadon data arddl &3 praarhath mapaableae@MT) eads an MPEG
transm ssion streaminto which video data, audi o data, and hypertext data

have been nofhfiguratieyinfesmationably, the video transform infornation

extractor genera t gl ; ' re%l?é | rmation
as PMI confi gur aF@ﬁ%%ﬁpggﬁ%@nt@@é%M@ﬁ?&@héégégnﬁ{]t| P edyeer@ 'lr"r{lﬁ?i pl exes
tpe I\/:DEG ltraiuemesahent deimmmreambnb dvrdeoﬁlsﬁnsﬂamkdtescn%ptan(hdrmmd putided he resu:ct

of multiplexin | n, anqt her enbodi nent, there is provjded an a ratus for
6o odudBng i aNdeHm e P RS N SR ie br B R LReSRI TRaBR G AT | deo
data which ﬁ?&ﬁbﬁﬁ%ﬂﬁﬁlebf‘ different way to original one and video

transform infornmation which should be referred to for decoding the video
data into an ori gheed issisa pravideccan apparadiesiforTaeeisimgaand ecording @des a

i deo tr ansPERTAH iSRRI BERERE slobade iy 308 APRRRavRIRaAG 2ot B, 72
demul ti pl exextractingddded tat femrtbetimgutitigtielin; sl reearder fdrodéduling theo dat a,
t he hypertext data, ,and the video, transforminformation; a parser for

extract ity EXEAGPd A datar E-aNGaring Ha despded Yﬁﬂ@@@ai%i’b‘éigﬁgﬁﬂ Wayrtodecodi ng
the video d?ﬁ inaf§ ,Vr‘éeofdrirﬁp‘? e R ViddY 8XEY F\@frgéél‘dm\t/igey?t?n%ﬁr cted

video transtorminformatio ypertext data decoder ecodi ng the
hypert ext difarmaton whkidhfis tthbe nefedreditb fopdecasting thedvideb idatalinto finrorigiraidi ng

t he decoded ertext dat nd the decoded video data.and o utting the
esul't of bPEANS & saERfRetoRetabTy BN e PP RR VA aR o Hove ob) ect s
and advant apgsrnedtidn® the ¢86dtdet.nvention wi Il beconme nore apparent by
describing in detail preferred enbodi ments thereof with reference to the

at t ache®0dr awi ngErefaraly.dhe recardes records thepyideq transtaramintarmatioada adi ng
PO o o B Seh ot MRS RERle0 Uk lortB YRS gl IO 2
enbodi nent trAnsfoempnfosmation irva mavigatiod daktassrea8 and 4 are di agrans for
explaining an NPII:'ﬁetﬁ'itgP %c.uS eisoandégg?tip?etfe?%p demultiplexing the input bitstream
into video data, audio data, hypertext data, and program information data. The
25 controller includes a video transform information generator for generating and
outputting the video transform information which is to be referred to for decoding
the video data into an original state. The recorder includes a video decoder for
decoding the video data received from the demultiplexer, a video encoder for
re-encoding the decoded video data, and a multiplexer for multiplexing the
30 generated video transform information and the re-encoded video data.
Preferably, the controller includes a filter for extracts a PMT packet from
the program information data output from the demultiplexer, and a generator for

generating PMT configuration information containing the video transform



FIG 5 is a diagramof a data structure in an information storage nmediumin
which an MPEG TS streamis recorded by a recordi ng apparatus according to
the present invention; io FIGS. 6A and 6B are diagrans of the data
structures of video transforminformation which is recorded according to
enbodi nent sirrﬁcbrnh&tmndnas:edrxbn thevexttacted PMTopackéts dhei regomder oécdrids tidaPMT

structure of nav ation data according to, an enbodi nent of the present
i nventi on; r%qrgorgl |°£UP3 mgoﬂzﬂagaéf?%cture of a video

transformi “f or ”‘Fb'a‘éme%%é%"&tb?ﬂ?é‘ fI5Ad IfvRRtioR intdHe é?hBéGlﬂieritrﬂY {ison;
FIG 9 is a flowhart of a recordl ng rrethod accor di ng)to afirst e d| ment
r

of the prespravided,ametbad oFreprodocing videa dalatfrom asf informationditorggeet hod

bl ock i 2gr DA R MucFOfER AEtIRBlerChak BERE BAERIGe IIBB e Bty o
the present phgwRdVides trémh$orrmh Infosmation ictisiaglla Bedlefdrré Ry o detoding the
apparatus according to a second enbodi nent of the present invention; 25

F G 13 1 ¥dBpsiata intaanaroNalstale Aedace§ap Beanetogdegiides he SieRsi 1 d
embodi ment @E%ﬁﬁmar\ﬁﬁﬁ‘gafary Oﬁﬁhe)&'dgt nﬁégi %g?tgdrbﬁ’/‘% :g)qjeaa ng video

reproduci ng accor dr ng rst e Vesent
i nvention; fratsfolrh informatiomwolma havigadionajate dvea; reande) hudtlmemngdhelglde@ a

second 30 enbodi,nment o he rese i.nvent i on art of a
7 epr odudingORe: PRt tiCRY, ENenides BrpSiamanooRion and usBifing the
i nvention; pyitfdsenulfidiekingd d| agram for explaining the problem of prior

art. s DETAI LED DESCRI PTION OF THE INVENTION FIG 1 is a bl ock di agr am of
a recordi ng appalanethacembedimentothereiis provigashaimethod of repredyeisgessideo

15 cont r oA T oftrfeblon SyafedS mEARY i BRI Yo JEHYES fhetl, oo -
from an i npehcddédsinrdifienent hayrte origitel oBedatioddso tt’aﬁsfvmﬂntdrmétmndﬂﬂclﬁlat a,
Deoras encsbauaNE TG Aebioa haNERRATE MO alahALaRa e |
di sc 100. Thedp @ét?]ro'l'ﬁ@he%h&ﬂ?ﬂ h ;&?éé 6Pe“a2‘ré§dlﬁg Whtshr H%ﬂﬁt"o’Whuch

i nformati on, is to be referre or decodin e video data Into an
original st videp data thypertexbdalta; asd Vldﬂo wansfprine | lnfmﬁ‘mah@n bavebeeam is a

65,2, O e AT et B bt S Y e

i nformati ondd@t, théd hypertaxt detss; tanartheddectransfony .information; (c) decoding the

20 video data referring to the video transform information; (d) decoding the
hypertext data; and (e) blending the decoded video data and the decoded
hypertext data and outputting the result of blending.

To achieve the object of the invention, in one embodiment there is

provided an apparatus for reproducing video data from an information storage

25 medium in which video data which has been encoded in different way to original
one and video transform information which should be referred to for decoding the
video data into an original state are recorded. The apparatus includes a reader
for reading video data and hypertext data, which have been recorded in the form
of a bitstream, from a program area and reading program information data

30 containing video transform information from a navigation data area; a video
transform information extractor for extracting the video transform information
from the program information data; and a remultiplexer for multiplexing the video
data and the hypertext data, which are provided from the reader, and the video



addition, the filter 1 filters data packets of a selected program 15 20 25
A digital broadcast streamis a sequence of the data packets of a broadcast
program and i nformati on packets. An information packet is divided into two
types. One is a first information packet indicating the identifiers of
packet s i n twansformheformation previded frotathe yided fassiormanfdreationextralstaradcast

program are_recorded nd th ther is a second information packet
i ndi cating &R OPM'?Q%'?SHEOSQ?@{]EJQE'Q&S_ of the broadcast program In
ot her words, theThé%pbhgaégggmhérgﬁcm&é@afaénﬁtﬁ|ﬂb|@§éfogﬁg@ﬁ%ﬁﬁlet@9&ﬁéOfded in

the first informatio _ and the 1dentifiers ~data pac s of a
br oadcast i nhitgireagn intodhe videooiata @ndriheiypsdexsindatané viden decodendtret . Wien a

25 the namodreing Rk YBRE de ecatViE Al ne B REH e aipdhea T, oo ©
conposed of extradted #idgoytraistome o Amaticn; tahiey et Whel @ecodbrdoit @écdtlivgdfest
streamis an MPEG transm ssion 30 (TS) stream information packets

cont ai ni ng RYRAYICAIR BIGRMacIFomAhe destultiRiprer apdicoblendar fasbisndingthe e a
D 2 Bk SHEE dafd BREGEadHiBe Haf Ay BRtbiAR fhel faTik of

packet. The et 1s Irst irntormation packe packet
i s the secoblndimgor mati on packet. A data packet is a video packet, an audio

packet, and/or a_hyperte dat a packet. F i s an, enbodi mrent of FIG 1.
et or 118 1o Fi CPIEIBraDY. dhe erdey asrs raNE R, fFar B R aam TRese ot eam
and re- encogigag data, dudi bhR!, Rk rtéxt data HeveBdtH thﬁE;lékéﬁf. Uqfrgféablfy,
denul ti pl exer (DEMJX) 50, a video decoder 51, a video encoder 53, a filter

55, a progr k@ édee transformfipformetion extracior generates e BT packehcontairing theer

decoter 52 SAROHEEHIm, PEmHER S POT S RIoBaiT B AoC . Er B Pos ™ ©
stream and sapaltipleger multipiéxesathei MPEQR&Rsrhissbnasttbam datidhe RMTpRekéeXt

data, and program i nfornat | 2’2 da}t,a‘. More specifically, the MPEG TS stream
i s separ'dt e@n ﬁyp%sm%@?ub KHIRIENINGl enent stream (PES), an audi o PES,

and a hypertext gaifotR8FeMbBaindnt! me?éﬁ@bidggaegﬁsrﬁggag@w% réBrdd'E'J%]n | deo

decoder 51, the audi o decoder 52, and iot respective The
vi deo decodwides Hatr frooean infermatirostbERie mediurhén wihithovideo ddta whkhdmarodes

he decoded, yj i i f v Th ding.in diff. :
conpr ehanasPEeT BRRIREL et FaY o diinal e EEDHE welbsfes Fliandd o
data and_sowhith sHouldbdirefereciaddor ot rsvitlbe datalinto BRrigid stdte agdi 0

encoder 54 encodes the decoded audio PES in 15 different way. Wen the

audi o d@Bodecorged:ndlheappa/alus iBRkiGEE A 5adgF forisrdipa @ Piatteam.Btawhich PES
s i ect | yvimprd SRRl Baiaand Yo haRioff ribhht hido bygr ot data

and necessary progra ormat | on dat a. re speci e filter 55
filters necowdiplgxgshdiom a piogiag BrCR; pedsrouliplexer favidemauitiplesingrthelread e

cont ai ned ipn.the MPEG, T re 20 riodically transmtted. Program

i nf or mat i ong'(lfI %’Rgﬁ&@é}’ fﬂleP&fa%éﬁgr'mpﬁ§§4§%Poﬁﬂ€¥ yl‘%gﬁg}eg@iqrghi ng a
program conpegesation; hipardéitier éRiradtireptieividéeranstoemiinfolaticiyla pieset s and
PMI' packets. The PSI generator 56 %enerates PSI describing the program The

data st ract deeodsr fermdegaging theddee data receped fegratbademuniniexer. referriagdet i on,

t he PSI ; : ' | '
Lhe PO e fhackl kb ARSIETSIAIR ARypBd Bl Rk Bbr IF SRS
t hem i nt o atheNfiypesteikbdatasreceived franatied demuitiplexarpand a,blemdertfoablentding t he

I ti P, ket .to th 57...Th tical d hoyi I | uf i
ind aspoct e deredet DeBaLdate g e Hachiteh vidrq 4R A adRilithodhBiesdl oo
data. The MsPbleddimgl tipl exes the input video data, 3o audio data, hypertext

data, and PMI packet containing the video transforminformation and outputs
a multi Mexed data stream The multiplexed data streamis recorded in a

program area of a disc 2 , % §gﬁ @ % @Qé'l gipl exi ng the PMI
packet with video data, %Eﬁl E X IETTON ng IQE e MJX 57 may
transmt the PMIThaakeve abjects and 8dvantages of the present invention will become

more apparent by describing in detail preferred embodiments thereof with

-

reference to the attached drawings in which:
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so that the PMI packet is recorded only in a programinformation data area
of the disc 200. The PMI packet can be recorded in the formof a PMI in

whi ch PMI configuration information is recorded. FIGS. 3 and 4 are di agrans
for explaining an MPEG TS stream 5 Referring to FIG 3, video packets 31,

33, 34, and 37 ahRlGali abpokidiagrad?of 8 Secardihg3ipparatusiadcopding ¢ aifirsb an

i nput MPEG TS, stream ?fgb) Once the MPEG TS stream 300 is received, the

vi deo packeP@DeIMeAL o1dNe PLESeMNVBiofhe audi o packets 32, 35, and 36 are

separated and regmybp [ - ' ' reongol. 1
0 Referring to FrG 4@%31:%@%%6?%%%@%@5 1@5%15%1@%2?64%5 46,a and

47 const i t uembgdimentiraftha presantinvention] s assigned with a packet identifier.
Simlarly, once TS str. 400 i s received ackets a

separ at eé duri ngkgigtl\)@gﬁa,‘?%%ad'gﬁﬁnﬁ gorﬁép’%@ﬁg@ @gﬂf ?@Bﬁwfﬁ'%ﬂ EF":é)r e
conbi ned i ngpegmsingle file. In other words, as shown in FIG 4, packets

having a packet ~ s identifier 1 are conbined into a stream 401, and
packets having aFffackisa diggramiqfe datasteickyedn addnfosmatian steragmmediuma PAT

packet is agsy 1 LA b I i il E : acket
havi ng a pamﬁﬁﬁgﬁg\m%@é;@? tfésaqglg%fﬁg%ﬁéy 8 dr%ﬁé@%@%? Pé'lréél#ésg%‘f&g!s@n@ny
PMI' packet sthesprieSenhiawertiorgf supported channels are recorded in the PAT
packet. For sinplLjCit t AT 20 packet.is expressed as a, singl acket,
it a5 dBscr | bedrEoviA SPABHhAl dRafirs S e EREELTES G viteh Rhstoly o
packets. Fl @fodndtoriwRichds PsBordéd 8¥6drainy toderABodiieiset it presepage medi um
in which an MPEG broadcast programis recorded by a recording apparatus

accordi ng t tVEAHOMr esent invention. Referring to FIG 5, the data recording

e in wii ch nab| et o et ¥ie BRRL Siirhne s PafhoalbR Rl Atbtina ' °
programs #lan#mbodimenttof thegresemtrifashtiof; program i s conposed of a bitstream
into which video &gﬁg_ (agd audi g dat a% éée,xt data are nultipl exed.

F #a

and hype .
Each of he prog iagram of the:da %Stéu‘FtHE/ﬁp@ videortransteran irdarmatianyr ded
in the infoppEdrbipg ol &aBoaRREH B tHd Bretentiivedfibhon data is information
duci di ’

necessary for recoOrding, reproducing, or editing a program and general
i nformat i on descFlGedis aflowehait ofjaaecordingSnethrochaccadingrto adiiratyr ans of t he

data struct [ tLnformation which is recorded according
to enbodi mﬁ{n‘éﬁgﬁﬁ?%e&gﬁ%ﬁ%bﬁmm%h Referring to FIG 6A, a PMI
cont ai ni ng PMI cBIG. tuisad flowchart of arécsrdinigsm@thod &csurdipg tb'a Sedomdi gat i on

data area. Referring to FIG 6B, a PMI packet containing PMI configuration
i nf or mat20oneMPogip dhe RreseRt VEstiPBam and recorded in a program dat a

area. FIG 7 is i i,aé‘rb : i I i

according to s aﬁ‘cg'nﬁgri m%k%rﬁg{%fr%gﬁt%yﬁﬁg%fﬁpgﬁé}aﬁgggéﬁﬂwg%ﬁﬁtG 7,
t he navi gat embodimnent ofd¢he pegsent irvlenienranager tabl e. The vol unme manager
tabl e contains i 1 i 0 . lity of proar r ecor ded
b an nformati obaria Bl AR § Pl Bpbbiatdh ABEPHATRA Vol une
gener al i nf sgcorid enbydimdnt ofitaiprgseat inveatiomt i on storage medium a program
search 1o pointer table PG SRPT indicating the_ﬁosi tion of program

i nf or mat?on, andFH3.ptbigraRock diRgram @i fepPEUER] EPPAraiys aCCeEing i gkt
VOL G cont gmdkﬂ&ﬁs@qﬁ%béﬁgﬁwgﬁﬁggr ans recorded in the information

st orage nedi um cates the offset value of a
correspondi ng pr bid.at isrd Howelhard of & aeprodicing mathosk ascordingito iadirsbf t he
vol une 1 s manager tat*lﬁ PG I'{.SRP #. There are as many of fset val ues
PG I T SRP xembodiment of thé present invention;

FIG. 15 is a flowchart of a reproducing method according to a second

30 embodiment of the present invention;
FIG. 16 is a flowchart of a reproducing method according to a third
embodiment of the present invention; and

FIG. 17 is a diagram for explaining the problem of prior art.



as the nunmber of prograns. The programinformation table PG IT contains

I nformati on necessary for reproducing a program Fields conposing the
programinformation table PGIT will be sequentially described. PAT SAis a
start address of a PAT and 20 indicates the offset value of the PAT from
the start position of tBETAGED.DEMURHATIGNOE T INMBNGEINof a PMTI and

I ndi cat t he of t I f th P f t he st ti f the PGIT.
TVRP GA 1S a st aFioabih RBEBORGmE o OB IPRAaIS RACOHIBH 1€ RIS f cot

val ue of a pRibRGHIENTH thé prEBEm thventioh. pPﬁa'fér‘nﬁg t8fFIGN¢, e debordinAT has the

sanme structure as a program associ ation tabl s structure definéd in
MPEG 2 st angpparatusinplytesanfiligs Inedeaniteadier 8, and @ recerdetiSt ure i n which PMT

be refor Pod to vtk Tefs SRS baRhtet 4 uRLEDRARFAT L e BEAREER, o nea
in a PMI' padéetdesstheesxdradest videe datd,.encodas thé desoded digeotdata #f différent
I nformati on according to the present invention is so enbedded into the PM.

TMAP i s a t Waydowriginal waysand records the eneednd vidga dlada yraly inferaation uct ure of
TMVAP b i \Y
may enﬁgr%ﬁgguﬁﬁ td1akh e fod D[N?cBﬁtrB}égzﬁéﬁéﬁFés aﬁrcf‘ aH#ﬂﬁ%e

transformi cont'arns a reso ron and an aspect
resol uti on vndéodairsﬁortmmmrmajiout wiichoils tmtxdaenefeta&chto:ﬁumdecoémgltheavidla'd stream
in 10 al state ﬁect 8 8 i ndi cates the aspect ratio of a

pi xel ar?& né? %'&Pé'g'tnﬁés 583 ¢ £8GY¥98%E Sa di spl ay screen as occasion

demands. FIG 8 For 8xathp, Whehfa bitstrétirh ds étdglfél%F@adﬁasﬂsNééﬁﬂQNﬁlbﬁ@fOrm
I nformati on according to an enbodi nent of the present invention. Referring

to FIG 8, iraesmittadifeemta digialorynbreadaashstadioni heditesddéters inferrmatomr or PMT

et i ned 1 n PRGCkuRFCfEMind BrédraRt Ml fRar e eebiodaBREd BROKIR: g,
for exanpl eaddmbnrtmetﬂlten1|fmér$daﬂamaobdet$bf apetecfed:prtagm among MPEG- 1,
MPEG- 2, and MPEG. 4 VI%%{?@L&E@ cod lies with. A video tran descri pt or

whi ch i §5vi deo t AHgH Wdﬁl%‘?’?%ﬁé‘&?dﬁﬁ@e fdata pac %9 At invention
i cates  poRicasfiooRaR EAlinépiiatiof loketsy® Al NRmidiRfTatket SaAGted! O
re- en_codgd_ it ewo dynaswi Kine is afirstirdomnatiast paqlgtmc:milrmaasidmtmemjestr i ptor

: r i rQ ~
descri pror Pabidis L FRRAGETENIETS B baliiagkely Gay ARl BoAOREH MbBID L,

i nf or mat i onaddraderded, aﬂﬂstheldﬂﬁ@rlsmcodleﬂmo@matlbﬁ padeetintiicatingthd he vi deo
transform descrlgtor descri Et&?i%en‘% h" denotes the data size of the

video t rinsidanifiBsfdata packet dcapbrogkRifot 45OhehWardsihel
resol utl on. iderffiél 6he Set8ng ﬂﬁaﬁﬁa%rﬁgaa(éﬂ.ﬁécorr&é@lmbq[gst iARSmaRRRCC!

ratio information" denotes an aspect 20 ratio packet according to
t he MPEG sppacketcand ti‘nxldeatlim‘sloieiataapackﬁtsof\e breadcasting program are

recorded in the second information packet. When a multiple-channel is

supported, there are as many second information packets as the number of
25 channels. Each information packet may be physically composed of a plurality of
packets.
In the case where a digital broadcast stream is an MPEG transmission
(TS) stream, information packets containing program information data for
reproduction and recording are a program association table (PAT) packet and a
30 program map table (PMT) packet. The PAT packet is the first information
packet, and the PMT packet is the second information packet. A data packet is
a video packet, an audio packet, and/or a hypertext data packet.
FIG. 2 is an embodiment of FIG. 1. Referring to FIG. 2, a recording
apparatus for receiving an MPEG TS stream and re-encoding it in different way
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TS program map section() { table_id section syntax_indicator For (i=Ci<N,

i ++) { descriptor() For (i=Qi<N;i++) { streamtype reserved el enentary
PID reserved ES info | ength for (i=0;1<N2;1++) { descriptorQ CRC 32 Here,
"stream type == OHO2" indicates video data. In other words, when "stream
type == OHO®S origidakway ptoludes)d demudtiplexerq DEMUXN60da videqdesodde $dr, abi ng t he
vi deo dat a. vi deo trapnsformdescriptor accqrdi to t resent. invention
s § e embedaudenansoger Bics ket 4 bidbuein e caffwationd PSRiaiatgion bmm
section() { | @ui ' it HAdiasa il b Ak AN

descri ptor( ?hfa:%rrﬁﬂﬂgl(g;@gkwqxl?n{ qgiapgg'r%ﬁf §rﬁr{cgg%$gg§pgmﬁ%@@ﬁb
reserved ESinchide araydio denoder 52;and\a audip gncddscbédpt or Q [ vi deo

f d i i pt ' | h_hori z: | si
vertical i ve nsiBEDFULKSS fedives S MBS T Bs8En S biediaied M poa - ©
accor di ng t gidebeiata Wéudig\dwé)i, ahydriexP8atde aAt iptegra irfoendes gataf t he

above configuration. FIG I s a_flowchart of a recordi ng met hod accor di ng
to a first Maseisearifisally, e MREG Tss stieamris sppasied e & videg pasketized 9, a

recording a V] ' | f ecei ved
VPEG TS ‘ot r SO e BHES AR AR PE e ypoh i TRl AR ool °2S b
confi gur at i imforinmdtipnnadtacamd inpat toehemiied decdddr 51nthesudiatdeznddnba, avida

whi ch’ i t . LN which ' ded ipn_step 901.
For o, 1110 105 st GO FRRPERHNAY ot TEo UG deesiieT MITHRaResdnp MGasH £ 8Pt | on
in the formp vi6e§’ %c@éﬁ#@é ehfsdeétheecddBlVided'PES if G%E@reﬁaﬁ‘ﬂ{?_é i

recordi ng space, the | configuration information in the ust be
rearranged enceding imdifieserntavaweomaraiandsaceenpessonemetiat redugtiomen ed to

Fecor dod, - 18Xpsion RE el 96 BEAg AL ad OFT, InbRlREGSEhadths fedlesifE T 1
PAT packet godiotPESPAd frackedio iencbdesss endbdes Brodstictedodutio PESIrext ract s
an MPEG TS packet of a\&%ogram ose recording is requested by a user,

wh
encodes Bhedifiesen Wak.a \Whepilae gpgio aesqsiss Rerand thg;gudio 8HF°Q@’y§/‘{ areonelyi nal
one, and re ' | B area in step 902.
Whet her to ?&\g(?ecﬁ’gﬁ%ﬁgla%gﬁgg\éigﬁggﬁgﬁgukwgg\égg@{Ooget her with the
recorded vi deo dahe filter 6Hfiltersdhe Hypenext datastnsse @dsaphprogd@mdaiorimation
performed prigr to the other. ternati.yel St nd 902 be
si mul t aneougﬁﬁjﬁ' p@ﬁ?@r%&'fl‘féhﬁ tﬁ‘?@eﬁl%if'ﬁg'b%n%sﬁg@ 8%11@?3 %B‘qf‘g ’gfafl owchart
of a recordj ﬁ@kéf@?ah@d’lﬂq??a'cﬂémhi@h@ré@@ﬁ%mbﬂWPE@TStéﬂﬁaﬁi aRgnt
i nvention. Referring to FIG 10, a recording 25 apparatus recei ves an MPEG

TS stred® i RetodigabhiransmittedaProgAM RjgrRatioRtdaiangcasanier iegredied and
changes the J O, | WHESH | [ t E{x{v%rds, t he
vi deo decodéérpﬁ’égbﬂégb%ggg%i%gg@%d%? Ei&qrn steﬁﬁ%ﬁéwﬁem\ﬂz e-(l)-geé?n'c;%(r)a er 53

re- encodes tduorded odthe RAT packetsantPMigpacketaandgete P8$ generador 56 st ep 1002.
The filter 55 provi h rtext data, in ,ch, the 30 IS streamis
dorl ti pr exBanBESRY RET ABBEBIAG fia SBigPamns TheiiRBaIrlehrs O Ml 5 désed
gener at es afiVPEEdgstehtisantiarizst on addiibar et PSNgémeratsBs &Xtedtis aign
descriptor) into the video el enent descriptor in step 1004. The MJX 57

nul ti pl %esVerisaband hetzentadesaitians aRd asperibratiaraf theNideorata pyéputdiam dat a
and out puts ' MaTo '

appar at us st'?é;@gré@?&ﬁm&{:%ﬂﬁ@%%ﬁ%nm fdﬁﬁgﬁn@? i %#Q?%%%Sgﬁe:??ﬁ%b’l&?deo

t ransf or m i irfformationy an@dransdets theaesdltingnPME packetdo the Migdddsd iThet he vi deo

el enent descriptor ip a navjigatjon datg area in st 1006 d record
mul 11 pl exea Brtal 7 RofizorialsRsnlBins Abd dinect oy e vitee B8 o€ Febasiedi
di agram of @ fHREHHE? oRtheiBas daks Tk MG 7irAultibRxé8 thé fpRA VidedVddtha! on.
Referring to FIG 11, the reproduci ng apparatus includes a
30 audio data, hypertext data, and PMT packet containing the video transform
information and outputs a multiplexed data stream. The multiplexed data
stream is recorded in a program area of a disc 200.
Alternatively, instead of multiplexing the PMT packet with video data,

audio data, and hypertext data, the MUX 57 may transmit the PMT packet as it is
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decoder 5, a video transforminformation extractor 6, and a reader 4. The
reader 4 reads bitstream data and video transforminformation froma disc
300. The video transforminformati on extractor 6 extracts video transform
information frombitstreamdata read by the reader 4 and provides it to the
decoder 5. 3b¢hdtihd &MTpacketdscectrdet lomhbint & prazprandiafarmiation daa arégohal

state referring t he_vi trapsforminformation. FIG 12 oWs an

orbodi mont. 116 Sise 20bnr THe T Hedkar can be deCaias i e fasmieta RME B wheh 12,

the reproduppme rgﬁéﬁir{fwé%?ﬁg@eé@,@g r 4, a DEMJX 60, a video decoder
g q ilter

61, an audi o decoder 62, a 5, a PSI parser 66, a 20 hypertext data
decoder 63, and ElGSedand dbare diagtams farrebptiiningtan MREGIIS stegamar 66 i s

D ot t st r éanPerre 16716 800088 BroRe8aT par dovnd 87 Bl A BaelkeB i, 8. °°*°
out put s t heahl Bstdreanultidested istatah ihEUﬂM?PEtE TSigkSdmaaud. hyDedd el MPEG have

been multiplexed in the bitstream Particularly, video 25 transform

i nf or mat i onTR=8raase 30ehis feqeivece the videpdasketa 36234, i34, and F7oand tite audivr

° . . . kel .
R Ea 2o oRdehdls 52, 5B 8880 spllifEa BRd rdOpRink AR ViR iiteth 283, 2
Ut or e on L e O Y e o e ot data ond oronr am
I ONn
:Ef 8: gﬂioon dat aRe rHUQﬁ%ﬁéo 'n%?‘?éb%ijléat@g‘@ @Ptﬁjﬁa“%rﬂ?’ﬁﬂoﬁga » and
i nf or mat i ongfdbasMitiNg ahAPES T83t%aMm ﬁ@oﬁ@éﬁgn%@]%ﬂégéa%é% tlfigf or mati on

fromthe programinfornation data and transmtsS the video transform
i nf or mat i onStrailarlye oncddhe MRISAdS sireamiD0/isdeceived diverpagkettoaredsaparatedvi deo

ot or mat 1 onjiutid Sefadifrdla baRuhna3HR AR Henliftysare Soliinéd HS e one
video data simgleilebl fnetbier Gbrds s sholirdBIR.UE (patRedanniiag atpaeketdi o dat a
and provi des the decoded audio data to a sound out put device. The hypert ext

data dedédeidentifiefet aergomhineshipta a sireagud @l Andpacketvhaying & pagket 65 and
provi des th : i bl 164 5
bl ends t he @ileg@g@rng;tg 5@%8@#@%“%%?%%@5@& aﬁm Bgékpel};@%ﬁéﬁgggﬁh?a of
bl endi ng. Fpaticuar packst identiflezr bnblidli Srenpacket Ra@ngld paéledtddentifigr Ods @l G

13, a repro in papat us._i.pcl udes a re 4 vi deo transfarm
ot ormat onP BT RSHEDP 8 WnkigheitTd Dahy AR par s dsIRBARE 1 1 deo
decoder 61, sappatst chairetsiare @éorded inlthePAP paskdlS! FoRsReplich; the PXPer t ext
data decoder 63, and 1 o a blender 64. Parti cul arlé,qi n thi s enmbodi nent,

e

the PSI 39ar Backelds pxpreseedas @ singlerackes huk asslesgried pbove.dbe RAhAgEkSIm

i nformation i | Shakately fromthe PSI parser 66. In
addi tion, uﬁ iké%ﬁhgjors%grogci@%%ﬂggggr at u% of FIG 12, the decoder 5
further includesFtGes REVIMagBam fohexplainitegy ad informatien biorage swdidmadnwhich sc

400 which is informatiQn 15 st orage i um and outputs [t to the video
Cranstorm i i SRR GhaBcadt brograt R AR lEd by A1BRSi Abkaralus adhordita o
audi o dat a) trgsreBEREINYVEMtiort atRefefiRy RERIG. B/ thé BhRXREotdIng BPedbtf e €am I n
addition, the reader 4 reads video transforminformation, which has been

r ecor dec5asinfamations steiaas: mediunh isaivigled dnto & pavigatien datgaarnesrinddiieh ar ea and

Couts it _ ) . . T :
Cr ana or m i NRuBafor BaR0s hadEea o plddr A Breatf o Poars #1lhR, Y o,
and provi deare tecoodadhe ARBNMgrag/is xodiposediaf avbittieane inid evhi¢i vidEbedaREXand 67

I tipl tn i tst d.th id t i, nf ti t t
R G R R T D RO T
data, audi o4q3d g lodl¥RaUriteoficontdrit reébtded i e MibrnAidhestb Ry eiReadiund heTie deo

decoder 61 decodes the video data according to original resolution and
aspect r3dt i bayigaiupdaieds dnformation beeeasasy forgeeoidingl repwaucing, or editing a

the bl encer PSR AR oAbl et o8 AT e POglE ot " and pr ovi des
t he decoded audi PGB! A andBB aresdiagramsioptie datai strictures of ool tearisforat a

decoder 63 d?codes t he, hygertext data output fromthe filter 65 and .

provi des t hETfERBipEWhIGH d$ resarded agcerding o @mbadinenia of 1 PErSERY drvestion.

bl ends the wi i ; ] ; sult of

bl endi ng. Tﬁee?%ﬁgg?%m(#n@g’réra%tﬁaﬁlgﬁrgﬁégigrr- gggﬁ@e@“ﬁ@ﬁfﬁgﬁ%q %r 65 and
parsed by the PSI parser 66. 15 A reproduci ng method according to the
present invention will be described on tife basis of the above
configuration. FIG 14 is a flowhart of a reproducing nethod according to
a first enmbodi nent of the present invention. Referring to FIG 14, the
video transforms information extractor 6 transmts PMI configuration
information corresponding to a programto be reproduced to the decoder 5 in

. A AN A —— R AT o - o - . N Y




PMI configuration information fromthe navigation data area of the disc
400, and the video transforminformation extractor 6 generates a PMI packet
based on the PMI configuration information and provides the PMI packet to
the REMUX 67. The REMUX 67 multipl exes the MPEG TS stream and t he PMI
packet i ntorécoxded i amavigatjonldatamamap RéfedingrtoeFIGENAB scoPMIepadkdtpl exes t he

MPEG TS stream into_video data. audio data, hypertext dat and program
i or mat  on cageng PAYE B8afdirAeR eiati seniBedasd o AittshBRR S our put
necessary hy@&jréi€din 8 prdgranfidaiaosre@am i nformati on data in step 1605. The
video transforminformation extractor 6 provides video transform

i nformation (a vFleo? isadiggsam ofdbedata stryicture of a navigalind «iatalacoardingsto i n

Ui deo tr ansPOERAFTEREEPR nBRefCRGER R Ay EEER 7 076 helBalife” (1
vi deo data data ineluelesa wlugerabnageraable. oThevalumie rhéAdgeritapleacshigindecoder
62 decodes the audi o data and outputs the decoded audio data to a sound

out put devi fanagesirl EpIMationtas @ pibtlity eherogaasrecerdedin apdetoamation 15
decodes the hf'é(sfl at gp| he decoded
vi deo dat a S%Q@!F‘w e%rgdeghhywp?ﬁrﬁgxt eaﬂ%ﬁ&%ﬁp gﬁ% \slgltiljfﬁeg gg@%la[ of

bl endi ng t oirdohatidreYOlle Gl @bohthie informationrsterage médiom, Bhenogfameseatdie vi deo
data and the h r d re.displayed in an original state. The

above- de¥cr P%ﬁgrret@b@rxéi@ng‘:ﬁb d'@%‘&ﬁd@ H&SWQP_P&(%OQ Eﬁorﬂﬁ%éﬂ & as
conput er pr gedgaR infe?AftioANsble S _Sed ABBLifedtH begi&ﬁipose the programs can
be easily inferred by conputer programmers skilled in the art. In addition,

the progranms areVQicéilmomtains the oumbes of ak ategiamsregpided imiee infognation ar e
read and exgwfé%@ﬁé&ncp@) £ pé hghgﬁﬂaﬁg{éﬂhg%@g%@%ﬁ% recordi ng and

r epr oduci ng-an roadCast  program e conputer e medi um may
be a nmagnet corresponding programuinforaratiopttablel frone tloe dtarppositioni of thervalutier ri er

Gt & and Shy PERGRT 1he & Call SR Hop dNE/R PLpRSRABOGAR Yol oS He_ (1 P that o

has been reagqﬁ@qgﬁdepoﬂbfgng%ﬁgg way to original one. 17 \Wat is clained
is: 1. A nethod of recordi video data in an information storage nedi um

t he net hod conpr ThERyogiam ifenmeation: table) Pte £ aontginsiaformpsiondwcassary(foy

gener at ' ng. (EAIGA0CRAAREBRTn: Bields FmbRRRBIng Brod BplimiiRtlondaBip LT
decodi ng t hevilvbesequaitiallytescabedr i BATaBASS at startitdrésh off £ PATdAMmY t he

generated video transformi for{mti on_and the re-encoded video data. 10 2.
The met FR9d Bidieates theloffs@iyvatieolthe A brorb s staePaskionRithe e _ldecoded

vi deo data i i j i I i gi nal
one. 153 LA 3 A8ttt Btheadio AT IHRERY 1ielHbok VRl dind PATT! O
(c1 ) extra@omihe:start posijionaf theS& UTi ofMAP_SAds awstard address|ofiattiree mégr ei n

5. A et hod CVAPE g dfoifa8s oLyt oh & eRYpRLPAT M de SRS ofhe
nmet hod conpthesPGY IT.heARADPRasthe Sahestneirrbidson prsyramigssotiitionitapl a
bi t stream cont ai ni ng t he vi deg data and hypertext data and decodi ng the

vi deo def®a; SYYCIURY defieastiniYPEG-2fiardpsdsy | At ligen hemadifiedieavea) to
et orrod tooactate BERACA'ANY iMoARiSH A LTI AN TRARS L I 2 Nal *state:
and predetermined program can be referred to when it is recorded. PMT
configuration information contained in a PMT packet is recorded in a PMT. In
addition, video transform information according to the present invention is
30 embedded into the PMT. TMAP is a table which maps times to positions
(addresses). The structure of TMAP may be the same as that of a DVD-VR or
DVD-Streamer.
The video transform information contains a resolution and an aspect ratio.

The resolution indicates the resolution of video data contained in a bitstream in
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(d) multiplexing the generated video transforminformation, the re-encoded
video data, and the hypertext data into a bitstream and 30 (e) recording
the nultiplexed bitstreamin the informati on storage nmedium 6. The net hod
of claimb5, wherein step (b) conprises encoding the decoded video data so
that the videorignchstals. aTloie aspeetratio dxditates dme aspeat ratio of aglixeland mway 7.

Th hod of .. cl 5, wh ' [ h f 1
ext ract 1 ng PHISAE IR Aspott 6461 0 F 0RPIAY sorSRas ARsIPHSTERRH 5. wher oi n

step (c) conpriSpRGIdR &HRYrah diGRe dald snGétLRDoPd viidoRtddifords RESEMARSH O 9.
The nethod of claim5, wherein the bitstreamis a Myving Picture Experts

Group ( MPEGaceardingriosd embedimentof #ieipeasept nyentionpr Retarringdo Kl@p8.dahei o

(P *pagketoierdfis it ReohiHtends Sumlehia Pt B Bt BEEAT TERUAS 2 |
step (dl) cewpidraeRsenordcesrdmglodMPEG spedificationeds defihed in theoPRITVi deo
el ement descriptor. 15 11. The nethod of claim 10, wherein the videog

t r ansf or m deaekatpt bhe yideoelgmens daseniptprisdor tacerding, fnsexample.iatosmationn,

g e . . : data |
201 nf or mat TiGeBng fufign KBELABTDS efondNREGE, MbEGRECAR MPHGUEGidgp! © L]
separ ati ng tiata conpliiesowitta f A viden tansfore aescriptor whiichhistviceo/trdesfodat a and

h text d | tinpl d decodi the vid ta, (b di
b docabeda R eaREordng 6 fhef Binsent pveBten Iadies GBS a0 glerBm i ng.
video trans§esdptéy. O vieso Yl"ﬁh§f?9rlin5déééribﬁ)rﬁﬁcﬁiéétre§cihé‘Peécﬂﬂti%aﬁ@‘égg%&g the

video data into an original state; (d) recording the generated vi
t r ansf or m i ftiorefdhe videordatameforederencogieda dhedolawingds anfexemnle @htha or age

i ch 1 s. ¢ ovEo MRS el BicrspaREgin MERDeA BB RPN TX1 oy

and 30 (f) recording the nultiplexed bitstreamin a program area of the

i nformation storqgfe Fais 3 —Fhe—pethod—o o —whereim t he
bitstreamis a N &bt er?s G oup (MPEG transni ssion|stream and
step (d) conpri SefesédpRosSlengthof 19 (d1 ) recording the video tfansform
information as progeentalngige t abl e ( PM)
vertical_size
aspect_ratio_information

}

15
Here, “descriptor_tag” denotes the identifier of the video transform
descriptor, “descriptor_length” denotes the data size of the video transform
descriptor, “horizontal_size” denotes a horizontal resolution, “vertical_size”
denotes a vertical resolution, and “aspect_ratio_information” denotes an aspect
20 ratio.
A PMT packet according to the MPEG specifications is defined as follows.
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configuration information.

conpri ses enbeddi
descriptor.

ng a s video transform descriptor

hori.zont a racnl uti on a2 vartiecal and
H-Z20A+ \relr+-GCaxr ahG

14. The method of claim 13, wherein step (dl )
into a video el enent
15. The nethod of claim 14, wherein the video transform

an

descriptor has a
aspect ratio as

vi deo data which
video transformi
vi deo data into :
claim 16, furthei
dat a; hypertext (
configuration dat
i nformation stor{
data, and the vi(
program area. 19
video 2s data, tf
recorded in a pr
in a navigation (
i nformati on stor{
audi o data, and f
programarea in {
transm ssi on strg
navi gation data :

recol ution
e Soi-Ht4-0h

AP BLpgra
h e in different way to original one;
nf%‘r:ﬁr%ﬁ‘tél}gtﬁng%rshoul d be refer)r/ed to fgr decodi 1
an original state. 15 17. The information storage T
conprising: audio data reproduced together with t
latrar (hosipN:ayegd together with the video data; and pi
a néssedpa(y for reproducing the video data. 20 18.
ngg¢ nmedi um of claim 17, wherein the video data, thg
edof fiekisibirm{ nf or mati on are nultipl exed and recof
TherePREYPeat i on st orage medi um of claim 17, wheré

e a ﬁﬁ%ﬁﬁaﬁﬂa and the hypertext data are multipl e
)grar8§$§%¥- d the video transforminformation is
Jat ag@nag | @5yt he program configuration data. 20. Tf
1ge‘gqﬂ¢ﬂm f++ff @i m 19, wherein the video so data,

he hyegdriptorl); data are nultipl exed and recorded in
he formof a Mywving Picture Experts G oup (MPEG

parp and the video transforminfornation i s recordd
nCBE&_3& program map table (PMI) configuration infor

|
%ﬁﬁ?ﬂkmq%f%%9ﬂ%& i nformation storage medi um conpri si ng:

and

g the
redi um of
he vi deo
ogram
The

» audi o
ded in a
i n the
ed and
recor ded
e

t he

t he

2d in the
mat i on.

bk mati on st orage nmedi um of claim?20, wherein the vi

deo data

the video transforminformation conprises the original
vi deo dat a. Bep.“stréam typer=va0HOR" idinaigs videoidaia.of Incothenwpigs, whearei n

to have a dififerent resolution to an origi nal
resol uti

20 21. The i nf(

has been encoded

and

t he

the video ty f orm i nf
23, The inf SIREM.SROR

resol ution,

on of

PR b R S BT R0 ™

t ransf or m i feoyig@é data. has videsranshepridsdripior acoording t6 tiRaprésepe fenaber as

a video transform descri

ptor. 24. The information storage nedi um of

claim

23, wher &i nistefabeddrainte ayidasn element depeidptonas fallows:i zontal resol ution, a

vertical resol uti

on, and an 15 aspect ratio as vari abl es.

TS_program_map_section() {
table_id
section_syntax_indicator

For (i=0:i<N;i++) {
descriptor()

}

For (i=0;i<NT1;i++) {
stream_type
reserved
elementary_PID
reserved
ES_info_length
for (i=0;1<N2;1++) {

descriptor() [

video_transform_descriptor() {
descriptor_tag
descriptor_length
horizontal_size
vertical_size
aspect_ratio_information

}
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25. An apparatus for receiving and recording a bitstreamin an information
storage nedium the apparatus conprising: a filter which extracts video
data fromthe input bitstream 20 a recorder which decodes the extracted
vi deo data, re-encoding = id dat a i di = A Lgi na
one, records the eqcbded vi deo data, and records video transform

I nformati on mhichch% 5 be referred to for decoding the video data intd an
original state; a?d a controller which generates and provides the videog
transforminformation 25 to the recorder. 26. The apparatus of claim 25,
wherein the recofder records the video transforminformation in a progriam
area together wifh the re-encoded video data. 30 27. The apparatus of dl aim
25, wherein the necorder records the video transforminformation in a
navi gati on data area. 21 28. The apparatus of claim 27, wherein the
filter conprises a demultiplexer which denultiplexes the input bitstream
i nto video dat a, Aaedodirntpmethdd aecdrding tdethea present imvegttiom witl foer degcribeddat a,

the controller cBrTgiri ?ﬁ%a vi deo ftran forminformati on generator which s
generates af@ RPR iy 39?\5%60?1‘%5‘ ‘Yt'm i nformation which is to be
referred to for #@.@Iwggﬁghé{ﬂt%ﬁ r@é‘él?ri]ﬁd;ﬁfétﬁ’dd a6¢SHIMg tod filse. and the

recorder conprises a vid ecoder whi ecodes the video data received
f r om t he 5degtibodpnentenf the pvesent invendionr msfemngdo &iGo8e8 re¢ardigcoded vi deo

ot or mat 1 onaBerer RS e el HehbritifforaBor FRER Rived MG TR S 6,
wher ei n_t hesiean] ehibeds thenidedararsidin irforméaticrineéxaRMT asaPMITogr am map
tabl e (PMI) packet fromthe programinformation data qQutput fromthe

demul ti pl exeenfigiiation iéorsations apfiresorgsiibe KM irpRavigation datazfiegwligh is

I nformation | B} Vi I d [ d h
extracted P pa&g?l?‘g%ﬁ]g%%lgq@gggr erbir%({ar@g% ggséqrﬂ%& Eﬁ]ﬁlegﬁi'gﬂbﬁai f)hﬁa

i nf or matticonrecording apparatas ican reeard RMdcortiguadionTihtoranagian dn the tormodfa m 29,
wherein the erat Qr._gener at he,,°PML ¢ Lguration infarnmatiaon

enbeddi ng. aPUBBOAS TSPy AT BEMT T pUiiie AR BB eRn S b paie, 1

resol uti on pPMIT aonfjurdliciinfaarann ihahé PMT nile bel rdafrafgea imefzoPATHRICREt
re-encoded, into_a video el enment descriptor. 2s 31. A method of reproducing

vi deo data 8ndmRMTipackerbeions beingrtrarsmitad denanMREG decedsswiiga whi ch has
been encodeg A i f-er I SH | form
I nformati onp%’p%’: étfs(i?buﬁlgh%@%ﬁé‘glp %}h@ﬂ(éﬁq%r e?%gr%fg&?ﬁg%m’

15 rearrangement is not necessary, but a recording space for the PAT packet and

the PMT packet increases. The recording apparatus extracts an MPEG TS
packet of a program whose recording is requested by a user, encodes the video

data of the MPEG TS packet in different way to original one, and records the
encoded video data in a program area in step 902. Whether to record a PAT

20 packet and a PMT packet together with the recorded video data is optional.
Either of steps 901 and 902 can be performed prior to the other. Alternatively,
steps 901 and 902 can be simultaneously performed by a time division method.

FIG. 10 is a flowchart of a recording method according to a second

embodiment of the present invention. Referring to FIG. 10, a recording

25 apparatus receives an MPEG TS stream into which video data and hypertext
data are multiplexed and changes the resolution of video data when recording it.
In other words, the video decoder 51 decodes video data in step 1001. The
video encoder 53 re-encodes the decoded video data having a changed
resolution in step 1002. The filter 55 provides hypertext data, into which the

30 MPEG TS stream is demultiplexed, to the MUX 57 in step 1003. The PSI
13



video data into an original state are recorded, the nethod conprising the
steps of: so (a) reading video data and hypertext data from a program area;
(b) reading video transforminformation froma navigation data area; and
(c) multiplexing the video data, the hypertext data, and the video
transformi génerMn sthgemerates and embgdshmjemtrarhﬁonﬁ mmrmapbm(a ngieozz

Taeo dars fransornie<tptofuniy frevioea slrasm deschbitin Shep §894.Jofee Ml% EE

hypertext dgy @nulﬂﬁ!@xéé bRyt ot 86 dﬂ?&fﬁi’ﬂ%dﬁi@%&@@ncﬂ%%ﬁhod O@‘?COded

vi deo data and s outp uttln?the result o ndi n 33. The claim
31, wher ei nand eptpuis theorgsuitd sultiplexing ia step, il 0G5.Pi Ehe reCardngrappambisp

MPEG) t t di.o. dat

the hypert onecrds BMTsb BB HoflioknfoitPgitod Yidso hefaBHEuBrofBliong ™
program map(d4 dieee tiaisformcaeddriptoryensbeddetian ¢ vidkkoslsindnb dascrigier ini dleo

transformi nformatlon and generating a PMI packet based on the read PMI

confi gur at i BAViDatien data ¥eade sten Ho aﬂﬂéewrﬂé@ muliiple@d-hitstiegnit 2on, and

step (c) co l; the MPEG transm ssion stream and the 15 PMI
packet and gﬁ{dp%rﬁs?r% "EE rié('bsqj‘?t of multiplexing. 34. A nethod of

(rjepr O\?\Ed RghVi dgEI@Iﬁthlsfa(tjbmckrdlagra?mm remoduung@pmmiulsraccordm tdithe deo

at a i C as en epncode n I Na one an

TR RrseREvertom: cHetaritd Ip EIS Tt dBY ebprodur B Mhnagats haudess i geo
data into a&eé’édéﬂﬂ"%‘vnéé@irﬁnéroﬁnrlﬁfﬁ?ﬁ'\@ﬁén xiraciRie) afdePFsIdeP 4N Thiae st eps

of : (a) readi a bitstream into which video data, hypertext data, and
vi deo transF rﬂrfeedmtstmarnedﬁéaleeérwm tramf@nadnformahoafrmgm 30@a; (b)

and the' vi dS0e R PaThir Abiridor BRrGOEE bl Vio BERSISH b afonr  ng
to the vi defroh bitstfeammdatsl @adesy the; reédérdand rogdeb et tbythe deestierdiit aThand
(e) bl endi ngﬁt he decoded vjdeg data and . the decoded h{ﬁ pertext data and

out put t i'8g %DQQfsﬁqu?CQﬂ‘esﬁh@Mﬁ“@amﬁﬁtgﬁmoﬁfborﬂﬂ!f‘ﬁbﬂa refersinghtg Ahe yjgeoe n

step (b) co ng the video transforminformati on which has
been enbeddﬂgﬁlé%f@ Igﬁﬁgg{r)gm map table (PMI) packet. 23
FIG. 12 shows an embodiment of the reproducing apparatus of FIG. 11.

Referring to FIG. 12, the reproducing apparatus includes a reader 4, a DEMUX
60, a video decoder 61, an audio decoder 62, a filter 65, a PSI parser 66, a

20 hypertext data decoder 63, and a blender 64. In this embodiment, the PSI
parser 66 is provided as the video transform information extractor 6.

The reader 4 reads a bitstream from a disc 500 used as an information
storage medium and outputs the bitstream. Video data (and audio data) and
hypertext data have been multiplexed in the bitstream. Particularly, video

25 transform information has been multiplexed in the bitstream in the form of a PMT
packet according to the present invention. The bitstream is output as a digital
signal or input to the DEMUX 60. The DEMUX 60 demultiplexes the bitstream
into video data, audio data, hypertext data, and program information data. The
filter 65 filters the hypertext data and program information data to output

30 necessary hypertext data and program information data only. The PSI parser
66 parses video transform information from the program information data and
transmits the video transform information to the video decoder 61. The video
decoder 61 decodes the video data according to original resolution and aspect
ratio (video transform information) provided from the PSI parser 66 and provides

14



36. The nethod of claim 35, wherein the video data has been encoded to have
a different resolution to an original resolution, and the video transform

i nformati on conprises the original resolution of the video data. 5 37. The
met hod of claim 36, wherein the video transforminformation further

conpri ses atheodeagidedl vidapdata todhe blerkier 68he Tinet dnadio alecotian 62 8&codésthe n t he

000, oL B R BSCRBLRT g SR, o e

wher ei n t hepypdlft data6e5daré35déddtied’thd HypariBRr daraHulbut TRTR th fiféh 65

vertical resolution, and an aspect ratloihzg vari ables.” 15 40. An appar at us
f or reproduahegravidestheadecadedrhyperiext datadoitbe biarsiesgd. nddiedendendd ch

Vi deo tr nsPPARHE BB WiRBE rustien S8 i Btol Bev s0iFat BRRARY e
video data into FIG.0I3 Shdws apbitier emibdiment OEEIG.tTe aRgfarr FIGm3, & ng:
20 a reader which reads video data and hypertext data, which have been

recor ded i nfapfedyGing-Apparatys ingludesA readsinda apidrp iansiosm inlimatieni ng
program i nf grpmt) . b ' QIR LN ' fq0m . a
navi gati on gat a g’?g’aé;j?%lﬁeﬁgggé tP ﬁﬁ&%’?ﬁrﬁ?rﬁm&@ ’ g%'%@?%?%{i@h%
extracts thaudiodiEscoden2f afiter285,ianPSi patseo 86f adypetexpdatgrdervodef 68 nand on

data; and igl whi ch myl ti pl ' d d the
nypor t o3 datnda oln SRR, AL eBpatRehLang FTaai TR Binglided it or m
| nfor mat | oty gCodRy 51 At didebdrmstermy RFeiRatidH Sratb08 isSproleor and

outputting the result of nultiplexing. 30 41. The apﬁar atus of claim 40,
further conpeparataly framubeU? Sl paregee6 whincadditen unlisedhe sepredupingst ream i nt o

t he video d ent e ' : | i ch decodes
t he vi deo d%@@a@g%eéi’#\;@? %ﬁlréomet ﬁ%cogageﬁ ft“?‘é?&k” #Jdre%ﬁgﬁﬁgﬂﬁésﬁe extracted
vi deo transfor m Thé esaddri oreads aipstrezex frofmh aliste400 avhiokhiscdn iéoratitiont he
hypertext data receiyved fromthe, tV;ifEel exer; and 5 a bl ender which

d I
bi ends (e SOERARMERHIBANG,QURKS 4 Biihe MeciEeryietm yriauBatien SXERRIOBEL put t i ng
the result ghdl eIDEMUX S0, TNAdEPBAL: E Gé)ifdi&Hétama‘thWeﬁtBafah?a\feeader

*
reads a Moving Picture Experts Goup ( ) transm ssi streaminto which
vi deo dat a, beeninultiplexethindhedilstragper tleadddiona theakaadee drreads videloexed, t he

Cee, el e RS B e SRR e R A B o0 (P
information, from a navigation data area and outputs it to the video transform
20 information extractor 6.

The video transform information extractor 6 extracts the video transform
information and provides it to the REMUX 67 and/or the video decoder 61. The
REMUX 67 multiplexes the bitstream and the video transform information to
output a digital signal. The DEMUX 60 demultiplexes the bitstream into video

25 data, audio data, hypertext data, and program information data. The video
decoder 61 decodes the video data according to original resolution and aspect
ratio (video transform information) provided from the video transform information
extractor 6 and provides the decoded video data to the blender 64. The audio
decoder 62 decodes the audio data and provides the decoded audio data to a

80 sound output device. The hypertext data decoder 63 decodes the hypertext
data output from the filter 65 and provides the decoded hypertext data to the
blender 64. The blender 64 blends the video data with the hypertext data and
outputs the result of blending. The program information data is processed by
the filter 65 and parsed by the PSI parser 66.
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information, and the renultiplexer nultiplexes the MPEG transm ssion stream
and the PMI 15 packet and outputs the result of multiplexing. 43. An
apparatus for reproducing video data froman information storage nediumin
whi ch video data which has been encoded in different way to original one
and vi deo transfArepfoducingemethoddcooindingdaltiie peesest éveation will be descdbeddi ng

t he video datﬁ?iato a or| i nal sftate are recorded, the apparatus
conpri si ng: OB MELBARP ADOVRERNIGUWAYQAN -t eam i nt o whi ch vi deo dat a,

hypertext data, pygl 14 Qeé)flé\hé’r‘iﬁﬁ ef E‘réﬁﬁo@lﬁﬁﬁl@ rﬁ@tﬂb@V&dé?cﬁﬁg'iHbtﬁrﬁi exed, from

a program area; a demul tiplexer which denul ti pl exes the reéad bltstreamlnto
t he vi deo dambpdipsentrof the peesestinveatian. aReéfarniag o £G. 14,dheviden transfonau on;

ot o’ aeBodb RO Rclat tdifiet EAFY bahfaudi A Mibidiale o dRat i

the extractger gr@lﬁmdm@reﬁr@dmemfcnnh@mecwera|h>srﬁn4m dp@PeeTOoder whi ch
decodes the hypertext data received fromso the denmultiplexer; and a

bl ender whi e9nfiguealion infrmesiopoMains videsdrangiomn Hﬁﬁrm%@rﬁec%tﬁaﬂedéo dat a
and out pUttFéa%ste{]ﬁtgt%B ﬂ'fe;Eﬂ rﬁgs gp514 24nd I2RsAMRA R H d&:ﬁﬁh%%“

wherein the parser ex rans orm i nformation wWhic as been

enbedded i nStepal 4@309r‘|'m dmdeaBImultlﬁmpsmmmstream gndahedddeo transfotrhe vi deo
decoder ..... A As. A& A A AAAAAAAAAAAWUI7 gTr
u

J3v{vgl gb] X] cal ce]@a]%]a:ﬁ&walmbﬁa]réalo@abm@] haineal sccorling 3 edetaheal cal cal
ca] ca] ca] ca] c*a] cal] ca] c*a] cal] cal cal ca rK

Wt eDH, ! $&8emboemqqurﬂhepﬂqqem]rwapbamcaﬁeéqraag taft@)] ta)tbareaferdreadsal caj

o ool o  THBRRSIN SESR R TR IR T Ky g hesrl o) 1) o ¢
a] ca] c”a] caimdtiptedeteds RPMREorf| guadiior deaaltm], mhtﬁimdibcaboelr@maa&mewmw
4444: 5 555696wW0 66627s7u7x77#9h99 L: ca cal.ca] ca cajca]ca]ca

]ca] ca]l8a] MOEG[S:5teamm dp sl 19 ]'QR!’PQH? ] }’§e§? ¢l ceprogdyeas L: o

] ca] CZ]:EE])Q] caf@ca] c%%caﬁ@%% T;é:rgr %bb]j %@g%ca g] g:} g:} g:

] cal I | <JgJJdanged\ese outiplexesAhe| MREER] ca] ca
2 R A A I i e
] ca] ca] ca] CQﬂ\G@}dgihﬁﬂh&&]ﬁ@bﬂ&iat@]rﬁ stepal 502, c Alheefiitsrlesa)artdrawl fii@dringltea) cal ca

] ca] ca] ca] ca] calicaI " aj aab\ bbbb&c3c: ccc! d[ dddde- el eKeeeef

hi vi i wi2@hcovipu nmmﬁye@}%p@a CE @mr@a] themationdatadupten t84¢a] caj caj

%ﬁ?ﬁ?ﬂgﬂ‘&ﬁ%%’qﬁggﬁgg ca c}a? y]"('ﬁ‘} %@ﬁcn T rf?:%'],eg\ fr]o(r:'n a I’lcea]II:[:ear]ﬁc5 aU] ca
] ca] ca] ca] cahd pravddesinegjaragd x|dea| tearjsfain dpsaiptat tmmallded)dﬁwdmmj} wsni d_Z]

| oa] cal cal caleaual catenlel sploal el salamleLoalssbea) SRR BhREeghoaT o2

]calca]calc

R) ZUN} xsni duihéf@ﬁh%@ﬂ?mls@aﬂm@t&he&]dmi datbcedrcid virdie aligimbf Rdsohltionl inadie] cal
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2] cal cal | [ -BlEhoB BRI Ve AhE B e LR Fli B B R S L Ol

ca] ca] ca] cajgsultstiteHdiRg frh erdptay) aaliealsat shawaglis aleppd 306! 'Fh]é?b)dié}t*@n' d_z]
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embodiment of the present invention. Referring to FIG. 16, the reader 4 reads

an MPEG TS stream from the program area of the disc 400 and outpults it to the
REMUX 67 and the DEMUX 60 in step 1601. In step 1602, the reader 4 reads
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y&10%&' ()-S'F y&10% & ()-S F y&L0%& ()-Sd7dE5 109%& ()- 3! 10%& ()-
1°10%& ()-9010%& ()-. 10%& ()--z 109%& ()- qr st u uSllgs
"109%5& ()-ms "109%5& ()-m10 55 10 55 10 5 5! 3:10%5 5& ()-,
1096& ()-6109& ()- nEX6uSl!!"10%5& ()- !"109%5& ()- y#10%& ()-t!
y#109%65&' () PMT gerifitfidraifon informatiohteérd dheé hav»gzilv’&i' 'd!ataaﬁeawﬁthe disc 400, and
ﬁggg;ﬁ,ﬁgfy‘fﬁ& wdeg ?r%nst%r&)lnform‘la(t)loon extrgctor 6 generates(a)a PMT rnggI?eSt%a(s)ea on
the PMT configuration information and provides the PMT packet to the REMUX
67. The REMUX 67 multiplexes the MPEG TS stream and the PMT packet into
5 adigital signal in step 1603. The DEMUX 60 demultiplexes the MPEG TS
stream into video data, audio data, hypertext data, and program information data
in step 1604. The filter 65 performs filtering to output necessary hypertext data
and program information data in step 1605. The video transform information
extractor 6 provides video transform information (a video transform descriptor)
10 to the video decoder 61 in step 1606. The video decoder 61 decodes the video
data referring to the video transform information (the video transform descriptor)
so that the video data can have an original resolution in step 1607. The audio
decoder 62 decodes the audio data and outputs the decoded audio data to a
sound output device (a speaker) in step 1608. The hypertext data decoder 63
15 decodes the hypertext data in step 1609. The blender 64 blends the decoded
video data and the decoded hypertext data and outputs the result of blending to
a display device (not shown) in step 1610. Therefore, the video data and the
hypertext data are displayed in an original state.
The above-described recording and reproducing methods can be
20 embodied as computer programs. Codes and code segments which compose
the programs can be easily inferred by computer programmers skilled in the art.
In addition, the programs are recorded in a computer readable medium. The
programs are read and executed by a computer, thereby realizing methods of
recording and reproducing an MPEG broadcast program. The computer
25 readable medium may be a magnetic recording medium, an optical recording
medium, or a carrier wave medium.
As described above, according to the present invention, video data and
hypertext data can be properly reproduced even if the video data has been

re-encoded in different way to original one.
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2. The method of claim 1, wherein step (b) comprises encoding the
decoded video data so that the video data has a different resolution to an original

one.

15 3. The method of claim 2, wherein step (c) comprises the step of (c1)
extracting the original resolution.

4. The method of claim 3, wherein step (c) comprises the step of (c2)
extracting an original aspect ratio.
20
5. A method of recording video data in an information storage medium,
the method comprising the steps of:
(a) separating the video data from a bitstream containing the video data
and hypertext data and decoding the video data;
25 (b) encoding the decoded video data in different way to original one;
(c) generating video transform information which is to be referred to for
decoding the re-encoded video data into an original state; and
(d) multiplexing the generated video transform information, the re-encoded
video data, and the hypertext data into a bitstream; and
30 (e) recording the multiplexed bitstream in the information storage medium.

6. The method of claim 5, wherein step (b) comprises encoding the
decoded video data so that the video data has a different resolution to an original
one.
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9. The method of claim 5, wherein the bitstream is a Moving Picture
Experts Group (MPEG) transmission stream, and step (d) comprises the step of
10 (d1) embedding the video transform information into a program map table (PMT)
packet before being multiplexed.

10. The method of claim 5, wherein step (d1) comprises embedding a
video transform descriptor into a video element descriptor.
15
11.  The method of claim 10, wherein the video transform descriptor has
a horizontal resolution, a vertical resolution, and an aspect ratio as variables.

12. A method of recording video data in an information storage medium,
20 the method comprising the steps of:
(a) separating the video data from a bitstream into which the video data
and hypertext data are multiplexed and decoding the video data;
(b) encoding the decoded video data in different way to original one;
(c) generating video transform information which is to be referred to for
25 decoding the video data into an original state;
(d) recording the generated video transform information in a navigation
data area of the information storage medium;
(e) multiplexing the re-encoded video data and the hypertext data, which
is to be reproduced together with the video data, into a bitstream; and
30 () recording the multiplexed bitstream in a program area of the
information storage medium.

13. The method of claim 12, wherein the bitstream is a Moving Picture
Experts Group (MPEG) transmission stream, and step (d) comprises the step of
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video data which has been encoded in different way to original one; and

video transform information which should be referred to for decoding the
video data into an original state.

15 17.  The information storage medium of claim 16, further comprising:
audio data reproduced together with the video data;
hypertext data displayed together with the video data; and
program configuration data necessary for reproducing the video data.

20 18.  The information storage medium of claim 17, wherein the video
data, the audio data, and the video transform information are multiplexed and
recorded in a program area.

19.  The information storage medium of claim 17, wherein the video
25 data, the audio data, and the hypertext data are multiplexed and recorded in a
program area, and the video transform information is recorded in a navigation
data area as the program configuration data.

20. The information storage medium of claim 19, wherein the video
30 data, the audio data, and the hypertext data are multiplexed and recorded in the
program area in the form of a Moving Picture Experts Group (MPEG)
transmission stream, and the video transform information is recorded in the
navigation data area as program map table (PMT) configuration information.
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video transform descriptor.

24. The information storage medium of claim 23, wherein the video
transform descriptor has a horizontal resolution, a vertical resolution, and an
15 aspect ratio as variables.

25.  An apparatus for receiving and recording a bitstream in an
information storage medium, the apparatus comprising:
a filter which extracts video data from the input bitstream;

20 a recorder which decodes the extracted video data, re-encoding the
decoded video data in different way to original one, records the encoded video
data, and records video transform information which is to be referred to for
decoding the video data into an original state; and

a controller which generates and provides the video transform information

25 to the recorder.

26. The apparatus of claim 25, wherein the recorder records the video
transform information in a program area together with the re-encoded video data.

30 27. The apparatus of claim 25, wherein the recorder records the video
transform information in a navigation data area.
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the recorder comprises a video decoder which decodes the video data
received from the demultiplexer, a video encoder which re-encodes the decoded
video data, and a multiplexer which multiplexes the generated video transform
10 information and the re-encoded video data.

29. The apparatus of claim 28, wherein the controller comprises a filter
which extracts a program map table (PMT) packet from the program information
data output from the demultiplexer, and a generator which generates PMT

15 configuration information containing the video transform information based on the
extracted PMT packet, and

the recorder records the PMT configuration information in the navigation
data area.

20 30. The apparatus of claim 29, wherein the generator generates the
PMT configuration information by embedding a video transform descriptor, which
contains an original resolution and an original aspect ratio of the video data
before being re-encoded, into a video element descriptor.

25 31. A method of reproducing video data from an information storage
medium in which video data which has been encoded in different way to original
one and video transform information which should be referred to for decoding the
video data into an original state are recorded, the method comprising the steps
of:

30 (a) reading video data and hypertext data from a program area;

(b) reading video transform information from a navigation data area; and
(c) multiplexing the video data, the hypertext data, and the video transform
information and outputting the result of multiplexing.
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. The method of claim 31, wherein step (a) comprises reading a
Moving Picture Experts Group (MPEG) transmission stream into which the video
data, the audio data, and the hypertext data have been multiplexed,

10 step (b) comprises reading program map table (PMT) configuration
information containing the video transform information and generating a PMT
packet based on the read PMT configuration information containing the video
transform information, and

step (c) comprises multiplexing the MPEG transmission stream and the

15 PMT packet and outputting the result of multiplexing.

34. A method of reproducing video data from an information storage
medium in which video data which has been encoded in different way to original
one and video transform information which should be referred to for decoding the

20 video data into an original state are recorded, the method comprising the steps
of:

(a) reading a bitstream, into which video data, hypertext data, and video
transform information have been multiplexed, from a program area;

(b) demultiplexing the bitstream into the video data, the hypertext data,

25 and the video transform information;

(c) decoding the video data referring to the video transform information;

(d) decoding the hypertext data; and

(e) blending the decoded video data and the decoded hypertext data and
outputting the result of blending.

30

35. The method of claim 34, wherein step (b) comprises extracting the
video transform information which has been embedded into a program map table
(PMT) packet.
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38. The method of claim 37, wherein the video transform information
has been embedded as a video transform descriptor into a video element
10 descriptor.

39. The method of claim 38, wherein the video transform descriptor has
a horizontal resolution, a vertical resolution, and an aspect ratio as variables.

15 40. An apparatus for reproducing video data from an information
storage medium in which video data which has been encoded in different way to
original one and video transform information which should be referred to for
decoding the video data into an original state are recorded, the apparatus
comprising:

20 a reader which reads video data and hypertext data, which have been
recorded in the form of a bitstream, from a program area and reading program
information data containing video transform information from a navigation data
area,;

a video transform information extractor which extracts the video transform

25 information from the program information data; and

a remultiplexer which multiplexes the video data and the hypertext data,
which are provided from the reader, and the video transform information provided
from the video transform information extractor and outputting the result of
multiplexing.

30

41. The apparatus of claim 40, further comprising:

a demultiplexer which demultiplexes the bitstream into the video data and
the hypertext data;
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video data and outputting the result of blending.

42. The apparatus of claim 41, wherein the reader reads a Moving
Picture Experts Group (MPEG) transmission stream into which video data, audio
10 data, and hypertext data have been multiplexed,
the video transform information extractor generates a program map table
(PMT) packet comprising the video transform information as PMT configuration
information, and
the remultiplexer multiplexes the MPEG transmission stream and the PMT
15 packet and outputs the result of multiplexing.

43. An apparatus for reproducing video data from an information
storage medium in which video data which has been encoded in different way to
original one and video transform information which should be referred to for

20 decoding the video data into an original state are recorded, the apparatus
comprising:

a reader which reads a bitstream, into which video data, hypertext data,
and video transform information have been multiplexed, from a program area;

a demultiplexer which demultiplexes the read bitstream into the video data,

25 the hypertext data, and the video transform information;

a parser which extracts the video transform information;

a video decoder which decodes the video data received from the
demultiplexer referring to the extracted video transform information;

a hypertext data decoder which decodes the hypertext data received from

30 the demultiplexer; and

a blender which blends the decoded hypertext data and the decoded

video data and outputting the result of blending.
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